We have carried out an exhaustive search of the literature and databases on DNA sequences of verotoxin genes, most of which are carried by prophages and only two described as chromosomal: one is from Shigella dysenteriae, 1 and the other from Escherichia coli.
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We have carried out an exhaustive search of the literature and databases on DNA sequences of verotoxin genes, most of which are carried by prophages and only two described as chromosomal: one is from Shigella dysenteriae, 1 and the other from Escherichia coli. 2 A common feature of these cases is the existence of an insertion sequence (IS) upstream of the toxin genes.
1 " 3 The authors of these papers speculate that the IS is probably a component of a composite transposon bracketing the verotoxin genes, and is responsible for moving about of the verotoxin gene within the Shigella or E. coli genome, resulting in many copies of the verotoxin gene within a single genome. However, we think there is another way to look at this close location of an insertion element upstream of the toxin genes ( Fig. 1) . On close scrutiny, the region between the IS and the toxin genes has high homology with a phage sequence, strongly suggesting that it is derived from a prophage that included the toxin genes. The region downstream of the toxin genes is also homologous to a phage sequence (Fig. 2) . We propose that the IS's were responsible for the defectiveness of the prophage; either by disruption of the prophage by insertion within the prophage, or by DNA deletion starting from one end of the IS outward, extending into part of the prophage.
In other cases in Shigella and E. coli, where the verotoxin genes are believed to reside in the chromosome rather than in the prophage although the DNA sequence of their neighborhood is not yet available, they are unusual in that they are all sensitive to the so-called SOS signals. 5~8 This indicates that they are subject to the SOS response, 7 ' 8 which is controlled by the LexA gene, and are therefore possibly contained in a prophage. In the latter case, 6 the toxin production was induced by mitomycin C simultaneously with a lysogenic phage, but the phage genome did not contain the toxin gene. 4 This phenomenon is highly reminiscent of the heteroimmune induction;
11 that is, the toxin genes seem to be controlled by the same regulatory machinery as the late genes of lambdoid phages under the control of the Q gene.
As a matter of fact, the DNA sequence 4 of phage H-19B, as well as that of 933W, 12 contains a putative promoter, pn', that partially overlaps a sequence homologous to that of phage A qut sequence (Fig. 3) . Moreover, the promoter of the SHT 1 gene identified by Kozlov et al. also overlaps a sequence homologous to A qut (Fig. 3) . Possible fa' sites that could be the target of the Q antitermination system are present in H-19B (data not shown).
Thus, both when the DNA sequence is and is not available, there are strong indications that the verotoxin genes that were thought to be coded on the chromosome are actually coded by defective prophages, or at least are subject to controls similar to a prophage such as the SOS system and the Q gene. Of course, our result does not exclude the possibility that a truly chromosomal verotoxin gene exists in Shigella or elsewhere. But there are currently no such cases in the literature. 4 Further, they have recognized 41% sequence homology between the Q genes of H-19B and phage 21. 4 The DNA sequence data are taken from GenBank/EMBL/DDBJ database. Their Accession Numbers are: Shigella dysenteriae, M24352; Escherichia coli O111:H~ strain PH, L04539; P22, X78401; H-19B, AF034975 and A, J02459; respectively.
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